Effects of puerarin on cardiac differentiation and ventricular specialization of murine embryonic stem cells.
It is important to screen and identify chemical compounds to improve the efficiency of cardiac differentiation and specialization of embryonic stem (ES) cells. The objective of this study was to investigate the effect of puerarin, a natural phytoestrogen, on the in vitro cardiac differentiation and ventricular specialization of murine ES cells. Cardiac differentiation of murine ES cells was performed by embryoid body (EB)-based differentiation method. Quantitative RT-PCR, flow cytometry and immunofluorescence were employed to identify cardiomyocytes (CMs) derived from murine ES cells (mES-CMs). Patch clamp was used to study the electrophysiological properties of CMs. We found that continuous puerarin treatment significantly increased the population of ES-CMs which express typical cardiac markers and are electrophysiological intact. Puerarin treatment shifted the cardiac phenotype from pacemaker-like cells to ventricular-like cells, which were Mlc2v-positive and present typical ventricular-like AP. Puerarin up-regulated transcripts involved in cardiac differentiation and ventricular specialization of ES cells. Our results suggest that puerarin promotes cardiac differentiation, and significantly enhances the specialization of mES cells into ventricular-like CMs. Puerarin may be used to increase the yield of ventricular mES-CMs during in vitro differentiation.